Regulated expression of myosin II heavy chain and RacB using an inducible tRNA suppressor gene.
An inducible expression system that indirectly regulates gene expression through the use of an inducible suppressor tRNA has been used to express both endogenous and exogenous genes in Dictyostelium. The tetracycline repressor and tRNA suppressor (Glu) are expressed from a single G418 selectable vector, while a gene engineered to contain a stop codon is expressed from a separate hygromycin selectable vector. beta-Galactosidase could be induced over 300 fold with this system, and the extent of induction could be varied depending upon the amount of tetracycline added. It took 3 days to fully induce expression, and about 3 days for expression to decrease to baseline after removal of the tetracycline. Dictyostelium myosin II heavy chain could also be expressed in an inducible manner, although the induction ratio was not as high as beta-galactosidase and the maximum expression level was not as high as wild-type levels. A significant accumulation of the truncated peptide indicates that complete suppression of the stop codon was not achieved. Partial phenotypic reversion was observed in null mutants inducibly expressing myosin II. RacB could also be inducibly expressed, whereas the protein could not be expressed from a constitutive promoter, presumably because expression at high levels is lethal. Therefore, the inducible tRNA system can be used to control expression of endogenous Dictyostelium genes.